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WHAT TS CLAIMED IS : 

1. An electrode material for an anode of a 
rechargeable lithium battery, containing a particulate 
comprising an amorphous Sn*A*X alloy with a substantially 
non-stoichiometric ratio composition. CFor said formula 
Sn-A*X, A indicatesV at least one kind of an element 
selected from a group consisting of transition metal 
elements, X indicates at least one kind of an element 
selected from a group consisting of O, F, N, Mg, Ba, Sr, Ca, 
La, Ce, Si, Ge, C, P, B, BiL Sb, Al, In, and Zn, where the 
element X is not always necessary to be contained. The 
content of the constituent element Sn of the amorphous 
Sn-A-X alloy is Sn/(Sn + A + = 20 to 80 atomic%J 

2. An electrode material for an anode according to 
claim 1, wherein said amorphous Sn-A*X alloy has a 
peak appeared in a range of 2 a = 25° to 50° in X-ray 
diffraction using K a -rays of Cu as a radiation source, 
having a half width of more than\o.2° . 

3. An electrode material for an anode according to 
claim 1, wherein said amorphous Bn*A f X alloy has a 
peak appeared in a range of 2 6 = 25° to 50° in X-ray 
diffraction using Ka-rays of Cu as\a radiation source, 
having a half width of more than 0.5 A . 

4. An electrode material for an\anode according to 
claim 1, wherein said amorphous Sn*A*X alloy has a 



peak appeared in a range of 2 0 = 25° to 50° in X-ray 
diffraction Using K a -rays of Cu as a radiation source, 
having a half Width of more than 1.0° . 

5. An electrode material for an anode according to 
claim 1, wherein said amorphous Sn*A*X alloy has a 
peak appeared in a range of 2 6 - 40° to 50° in X-ray 
diffraction using K ol -rays of Cu as a radiation source, 
having a half widtlh of more than 0.5° . 

6 . An electrode material for an anode according to 
claim 1, wherein sLaid amorphous Sn*A*X alloy has a 
peak appeared in a\ range of 2 6 - 40° to 50° in X-ray 
diffraction using Aa -rays of Cu as a radiation source, 
having a half width <±f more than 1.0° . 

7 . An electrode material for an anode according to 
claim 1, wherein said \ particulate comprising said 
amorphous Sn-A*X allo^ has a crystallite size 
calculated from X-ray diffraction analysis, which is less 
than 500 A . \ 

8 . An electrode material for an anode according to 
claim 1, wherein said particulate comprising said 
amorphous Sn*A-X alloy has a crystallite size 
calculated from X-ray diffraction analysis, which is 
less than 200 A . \ 

9. An electrode material for an anode according to 
claim 1, wherein said particulate comprising said 
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amorphous Sn*A*X a^.loy has a crystallite size 
calculated from X-ray diffraction analysis, which is 
less than 100 A . 

10. An electrode material for an anode according to 
5 claim 1, wherein said\ particulate comprising said 

\ K amorphous Sn*A # X alloy has an average particle size in 
a range of from 0.5 pm to 20 Jim- 

11. An electrode material for an anode according to 
claim 1, wherein said particulate comprising said 
amorphous Sn*A # X alloy has an average particle size in 
a range of from 0.5 pm to VL0 \wi. 

12. An electrode material for an anode according to 
claim 1, wherein said transition metal element comprises 
at least one kind of an element selected from a group 
consisting of Cr, Mn, Fe, CoAnI, Cu, Mo, Tc, Ru, Rh, Pd, 
Ag, Ir, Pt, Au, Ti, V, Y, Sc,\zr, Nb, Hf , Ta, and W. 

13. An electrode material for an anode according to 
claim 1, wherein said particulate comprising said 
amorphous Sn*A*X alloy contains said alloy in an amount 
of more than 30 % by weight. \ 

14. An electrode material ftor an anode according to 
claim 1, wherein said particulate^ comprising said 
amorphous Sn-A*X alloy contains a\ binder comprising a 
polymer which is either water-solpble or water- 

25 insoluble. 
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15. An electrode material for an anode according to 
claim 14, tyherein said particulate comprising said 
amorphous Sp*A*X alloy contains said alloy in an amount 
in a range ofe from 80 % by weight to 100 % by weight. 

16 . An electrode material for an anode according to 
claim 14, wherein the amount of said binder contained is in 
a range of from 1 % by weight to 10 % by weight. 

17. An electrode material for an anode according to 
claim 1, whereinX said particulate comprising said 
amorphous Sn*A*x\alloy contains oxygen element. 

18. An electrode material for an anode according to 
claim 17, wherein the amount of said oxygen element 
contained is in a rar^ge of from 0.05 % by weight to 5 % 
by weight. 

19. An electrode mVteri^l for an anode according to 
claim 17, wherein the ameaSjrt 

contained is in a range of f\o}n 0.1% jby weight to 3 % by 
weight . 

20. An electrode material f^r an anode according to 
claim 1, wherein said particulate comprising said 
amorphous Sn*A*X alloy cont^^sX fluorine element. 

21. An electrode material for an anode according to 
claim 20, wherein the amount of sa^id fluorine element 
contained is 5 % by weight or less 

22. An electrode material foi\an anode according 



of said oxygen element 
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ount of said fluorine element 
or less. 

material for an anode according to 
particulate comprising said 
contains carbon element . 
material for an anode according to 
amorphous Sn*A*X alloy contains 
element selected from a group (a) 
Ga, In, Tl, Zn, Be, Mg, Ca, and 
of rare earth elements; and a 
metalloide elements, 
material for an anode according to 
amorphous Sn*A*X alloy contains 
selected from said group (a), said 
(c) . 

material for an anode according to 
amorphous Sn*A*X alloy contains 
selected from said group (a), said 
(c) . 

material for an anode according to 
b) consisting of rare earth 
Pr,)Nd, Sm, Eu, Gd, Tb, Dy, Ho, 
and saf^l/ group (c) consisting of 
consists \)f B, C, Si, P, Ge, As, Se, 
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28. An electrode material for an anode according to 
i, whereinl said amorphous Sn-A*X alloy contains 

one kind of an element selected from a group consisting 
of Pb, Bi, Al, Gal In, Tl, Zn, Be, Mg, Ca, and Sr and one 
kind of an element selected a group consisting of rare 
earth elements . 

29. An electrode material for an anode according to 
claim 28, wherein said group Consisting of rare earth 
elements consists of La, Ce, FiS, JW, Sm, Eu, Gd, Tb, Dy, Ho, 
ErJVTm, Yb, and Lu. 

0 . An Electrode material for an anode according to 
claimf 1, where Ai said amorphous Sn-A*X alloy contains 
one kind of an element selected from a group consisting 
of Pb, Bi, Al, gA, In, Tl, Zn, Be, Mg, Ca, and Sr and one 
kind of an element selected a group consisting of 
metalloide elements . 

31. An electrode material^ for an anode according to 



claim 30, wherein said grou] 
elem^ais consists of B, C, Si 
\2. AnXelectrode mate 
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consisting of metalloide 
, Ge , As , Se , Sb , and Te . 
r an anode according to 
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clain/ 1, wherein said amorphous Sn # A*X alloy contains, 
at least, one k!|-nd of an element selected from a group 
consisting of metalloide elements and one kind of an 
element selected a\group consisting of rare earth elements. 

33. An electrode ma^j^ial for an anode according 



to claim 32, wherein said group consisting of rare earth 
elements Consists of La\_Cp, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, 
Er, Tm, Y)p, and Lu, and\[saia\ group consisting of 
metalloidd elements consists/ of B, C, Si, P, Ge, As, Se, 
Sb, and Tel 

34. \An electrode material for an anode according to 
claim 1, wherein said amorphous Sn # A*X alloy contains 
one kind of lan element selected from a group consisting of 
Si, Ge, Al, zn, Ca, La, and Mg, and one kind of an element 
selected froity a group consisting of Co, Ni, Fe, Cr, and Cu. 

35. AA electrode material for an anode according to 
claim 1, wherein said amorphous Sn # A*X alloy contains 
one kind of am element selected from a group consisting of 
Si, Ge, Al, ZnV Ca, La, and Mg, one kind of an element 
selected from aVjroup consisting of Co, Ni, Fe, Cr, and Cu, 
and one kind of ai^ element selected from a group consisting 
of C, B, and P. 

36. An electVode material for an anode according to 
claim 1, wherein sai^/^Urticulate comprising said 
amorphous Sn*A*X alldfe\ h^fs an average particle size in 
a range of from 0.5 pm^Bijp 20 iim. 

37. An electrodfe "material for an anode according 
to claim 1, wherein said\ particulate comprising said 
amorphous Sn-A*X alloy r^as a specific surface area of 
more than 1 m 2 /g, 
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38. An electrode material for an anode according to 
claim l\ wherein said particulate comprising said 
amorphous Sn*A # X alloy has a specific surface area of 
more tha^ 5 m 2 /g. 

39 . An electrode material for an anode according to 
claim 1, therein said amorphous Sn*A*X alloy contains Li 
element in\ a range of from 2 atomic! to 30 atomic%. 



An electrode material for an anode according to 



clain/l, wherein said amorphous Sn # A*X alloy contains at 
least one kind of an element selected from a group consisting 
of N and S in\an amount in a range of from 1 atomic% to 30 
atomic% . 

41. An\electrode structural body comprising said 
electrode material for an anode containing said 
particulate comprising said amorphous Sn*A*X alloy 
defined in a ny ^ ^-imo i i-n -ao and a collector comprising 
a material incapable of being alloyed with lithium in 
electrochemical reaqtion- ) 

42. An electro'de structural body according to claim 
41, wherein said elecrrod^\m^terial is formed on said 



collector, 
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43. An electrode structural body according to claim 
41, wherein the amount of said particulate comprising 
said amorphous Sn-A-X alloy in said electrode 
structural body is at least 25 % by weight. 
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44 . An electrode structural body according to claim 
41, ^herein said particulate comprising said amorphous 
Sn*A*X alloy in said electrode structural body 
contains at least 30 % by weight of said amorphous 

Sn-A-X V llo Y- 

5. An electrode structural body according to claim 
41, wherein said electrode structural body has an electrode 
material \layer comprising said electrode material for an 
anode and\a binder on said collector. 

46 \ An electrode structural body according to claim 
45, wherein said binder comprises a polymer which is 
eitrt^r wat$r-soluble or water-insoluble. 

"47.\\A rechargeable lithium battery having an anode, 
an electrolyte, and a cathode and in which oxidation- 
reduction reaction of lithium is used, characterized in 
that said anoVle comprises said electrode structural body 
defined in any\of claims 41 to 46. 

48. A rechargeable lithium battery according to 
claim 47, wherein said cathode comprises a lithium 
element -containing, material having a function of 
deintercalating litttiium ion and intercalating said 
lithium ion in charge-and-discharge reaction. 

49. A rechargeable lithium battery according to 
claim 47, wherein sa\j_d lithium element -containing 
material as the constituent material of said cathode 
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contains an amjorphous phase. 

50. A rechargeable lithium battery according to 
claim 47, wherein said lithium element-containing 
material as the constituent material of said cathode 
contains a metal\ oxide material containing amorphous 

hase . 

51. A process for producing an electrode 
Structural body for a rechargeable lithium battery, said 
process is characterized by having a step of arranging 



said electrode material for an anode containing said 
particulate comprising said amorphous Sn*A*X alloy defined 



in any. 
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nlaims 1 tnylft on a collector. 
52 . A process for producing an electrode 
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structural body for a rechargeable lithium battery 
15 according to claim 51, wherein said step includes a step 
of arranging said particulate comprising said amorphous 
Sn*A*X alloy on said collector by way of press forming. 

53. A process for producing an electrode 
structural body for a rechargeable lithium battery 

20 according to claim 51, wherein said step includes a step 
of preparing a paste material by mixing said particulate 
comprising said amorphous Sn*A*X alloy with a binder and 
arranging said paste material oh. said collector. 

54 . A process for producing an electrode 
25 structural body for a recharge&ble lithium battery 



according to claim 53, wherein a binder comprising a 
water-soluble polymer material is used as said binder, 

55. A process for producing a rechargeable lithium 
battery having an Jjinode, an electrolyte, and a cathode and 

\ in which oxidationAreduction reaction of lithium is used, 
v sraid process is Characterized by having a step of 
forming said anode by arranging said electrode material 
for an anode containing said particulate comprising said 
amorphous Sn*A*X allo^y defined in any of olai - ms 1 to 4 0 on 
a collector. 

56. A process fot producing a rechargeable lithium 
battery according to claam 55, wherein said step of forming 
said anode includes a step of arranging said particulate 
comprising said amorphous Sn*A*X alloy on said collector 
by way of press forming, 

57. A process for producing a rechargeable lithium 
battery according to claim 55, wherein said step of forming 
said anode includes a stej> of preparing a paste material 
by mixing said particulate comprising said amorphous 
Sn-A-X alloy with a binder \ and arranging said paste 
material on said collector. 

58. A process for producing a rechargeable 
lithium battery according to <slaim 57, wherein a binder 
comprising a water-soluble polyhier material is used as 
said binder. 



